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ABSTRACT

This is an empirical investigation about how non-pecuniary factors affect job satisfaction of IT professionals particularly
working in data warehousing and business intelligence areas. We use Multi-level order logistic regression to test how job
design and user background affect the job satisfaction of IT professionals by controlling non-pecuniary as well as pecuniary
factors. There are a couple of interesting findings: Not only are IT professionals now more satisfied if their job opportunities
are more aligned with their career expectation, they are also more satisfied if their jobs are more aligned with company
strategy and if their jobs give them recommending and decision power. These findings have led us to conclude that there is an
increasing trend of IT professionals who are pursuing IT careers that involve managerial duties and strategic decision making
positions. We also conclude that the well defined and predictable procedural job duties are no longer sufficient to motivate
modern IT professionals.
Keywords

Job Satisfaction, Compensation, Motivation
INTRODUCTION

“It’s the opportunities, stupid! Think IT pros are greedy? Perhaps a bit. But the real key to keep them from leaving doesn’t
involve money” Computerworld’s Annual Job Satisfaction Survey, 2000.
According to the IT Retention Report prepared by Predictive Systems (www.predictive.com), the cost of hiring, training, and
losing an employee to a competitor is at least $200,000. In order to maintain competitive advantage, it is critical that
organizations increase their efforts to retain their IT employees. Previous evidence suggests that people change their jobs for
several reasons that are not always related to compensation. For example, a survey of young engineers in EE Times Salary
and Opinion Survey found that most engineers who changed their jobs are dissatisfied with their previous career development
(http://www.eetimes.com/salarysurvey/1999). They would rather take a pay cut to work for an interesting and career enabling
position. Thus, overall job satisfaction of IT professionals is a significant issue to be studied in order to better understand the
retention and development of IT professionals within the firm. Employees with higher job satisfaction care about the quality
of their work, are more committed to the organization, have higher retention rates and are more productive (Irvine and Evans,
1995; McMurtrey et al., 2002; McNeese, 1997). In contrast, low job satisfaction can lead to poor job performance, higher
employee turnover and low employee morale.
The compensation of Information Technology (IT) professionals has attracted increasing attention in IT publications.
Anderson et al. (2000) focused on the determinants of compensation for top IT executives while Ang et al. (2002)
investigated the individual, institution, and cross-level determinants of non-executive compensation. Although effective
design of a compensation package is a crucial issue, the overall job satisfaction of the IT employees is more salient in that it
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has many beneficial impacts on the organization. Given the importance of the job satisfaction, organizations need to address
the question: “what should organizations do to improve job satisfaction for their IT employees?”
In this study, we attempt to empirically investigate job satisfaction of IT professionals particularly working in data
warehousing and business intelligence areas. Based on Wixom and Watson (2001), data warehousing was one of the most
important developments in the IS area during the second half of 1990s. They found that ninety five percent of the Fortune
1000 companies placed data in Data Warehouse (Gray and Watson, 1998) and many organizations believe systems that
integrate data from diverse sources can improve organizational decision- making (Wybo and Goodhue, 1995). This makes
Data Warehouse a very important IS research area. To our best knowledge, there is no study that has investigated IT
professional satisfaction particularly in a Data warehouse environment. We employed a job satisfaction survey from 1126
data warehouse professionals. The rest of the paper is organized as follows. In section 2, we provide background and develop
hypotheses. Section 3 describes our research design, data source and measurement of variables. In section 4 we provide
estimation results and discussion. We conclude our findings in section 5.
BACKGROUND AND HYPOTHESES

Job satisfaction is an important predictor of organizational commitment and job performance (Yousef 1998) and a cause of
turnover (Gerhart 1990; Jones 1986). In the literature on labor economy, considerable research has been conducted to find the
factors affecting job satisfaction. The factors that have been considered include education (Andres and Henry 1963), level of
supervisor, tenure, age (Lawler and Porter 1966), actual & comparison pay, and gender (Mason 1997).
In the MIS literature, early IT satisfaction research looked at the correlation between the task and the feelings towards task
for programmers/analyst by using the Hackman and Oldham’s Job characteristics Model (Couger and Zawacki 1981). The
assumption of the Job Characteristic Model is that workers are working independently, which may limit its external validity
in certain industries like software engineering. Goldstein (1984) extended this model by adding role ambiguity and role
conflict perceived by the workers, and the quality of leadership provided by the worker’s supervisor and peers. They found
that role ambiguity and role conflict were negatively correlated to job satisfaction, while leadership variables were positively
correlated. Based on data on career orientations of 464 MIS employees, Magid (1991) found that employees had higher job
satisfaction and stronger commitment to their organization if their career orientations were more aligned with their job
setting. Li and Shani (1991) investigated the relationship among organizational variables, job satisfaction, and work stress by
using 109 Information System (IS) managers. They documented that job satisfaction was significantly related to
organizational context factors and IS work stress. In a recent study, Moore (2000) observed that among a large set the factors
influencing work exhaustion included role ambiguity and role conflict, lack of autonomy and lack of rewards. He concluded
that these factors were also important contributors that would lead to reduced job satisfaction, reduced organizational
commitment, and higher turnover.
We argue that modern IT professionals not only need excellent technical skills but they also require blending this with strong
business knowledge, analytical skills, (practical) research and communication capability. They have a good understanding of
Information Systems and IT applications in the organizational context and recognize the importance and difficulty of
performing sound business analysis. They also need to be conversant with industry-relevant tools and methodologies. Table 1
shows the roles of IT professionals in organizations have changed dramatically in recent years.
Traditional IT Professionals are motivated by

Modern IT Professionals are motivated by

Career Orientation

Tasks and technology fit – procedural focus

Tasks with business orientation – business focus

Purchasing Power

Tasks driven by business goals – Risk adverse

Tasks to drive business goals – Risk taker

Strategic Alignment

Tasks to make the technology work – Problem
solver

Tasks to make the technology work for the business
– Strategist

Table 1. Comparing between traditional and modern IT professionals

In this study, we aim to investigate what factors motivate IT professionals in the modern business context. We formulate our
hypotheses based on three dimensions, namely (1) Career Orientation, (2) Purchasing Power, and (3) Strategic Alignment.
Career Orientation

Schein (1987) referred Career orientations closely to managerial competence, technical or functional competence, where the
alignment between the job function and employee background is very important. Igbaria and Greenhaus (1991) argue that
employees with high compatibility between his orientation and job settings would have higher job satisfaction, strong
commitment to his organization, and low intentions to leave. Therefore, if the employee’s desired career is different from
what the organization can offer, there is a discrepancy. This discrepancy was closely related to the turnover indicators
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suggested by Jiang and Klein (2002). McMurtrey (2002) argued that those with an orientation of technical competence will
have higher job satisfaction than those with a managerial competence. We attempt to test this argument in the data warehouse
and business intelligent setting.
Data Warehouse is very much business oriented because the purpose of Data Warehousing is to allow groups to put
information together in a more flexible way to help the company make strategy decisions (Belsie 1996). Data Warehousing is
a product of business needs and technological advances. The required skills of data warehousing changed over time (Cooper
et al. 2000). The design phase needs good logical data modeling skills, and a strong understanding of the business. The
building phase needs strong project management, process management, and technical skills. The exploring phase needs
excellent analytical skills and the ability to “translate the analysis into an actionable plan” (Cooper 2000). As we can see, all
these skills are related to business knowledge. In a Data Warehouse environment, you cannot be a good programmer without
solid business knowledge. One Technical leader of a Data Warehouse Team at Capital One Auto Finance summarized his
beliefs as followings:
“We are an Information Based Strategy Company. Our business analyst, data analyst, operation analyst, and statistician are
all depending on our data warehouse to make decisions. We have more than 200 DTS packages that are pulling 400 G data
from more than 50 different systems; we do a lot transformation based on the complicated business rules. Normally people
outside our Data Warehouse team only know their own system and business. But for the member inside Data Warehouse
team, no matter whether he is an analyst or a programmer, without the overall business knowledge, it is hard to imagine that
he can survive or data quality he deliveries will be acceptable. Personally I have a MBA degree and the majority of my team
members have a MBA/MIS degree instead of Computer Science degree. We don’t consider ourselves as developers. We call
ourselves data management specialist.”
Data Warehouse is primarily used for intelligent business decision-making; hence, it requires people to have more business
knowledge in order to accommodate various business needs. When data from many areas of the business (marketing, finance,
accounting etc.) are pulled together, data from different business areas might have subtle differences in meaning, or the
different names in different systems might have the same meaning. Data warehouse requires IT professionals to have better
business knowledge, understand the business flow and data flow, and understand the interaction between different business
units. It will be easier for professionals whose previous background is business to adapt to this task.
H1: Data Warehouse professionals with better understanding of business would feel more satisfied with their job compared
with those who only have technical background, ceteris paribus.
Purchasing Power

Allen et al. (2003) suggested that perceptions of supportive human resources practices, such as participation in decisionmaking contributed to the development of Perceived Organizational Support (POS), and POS mediated their relationships
with organizational commitment and job satisfaction. When it comes to emotional salary, we propose that purchasing power
can be treated as the persons own decision power in an organization. We test the hypothesis that modern IT professional with
purchasing decision power feel that they are more important in the company, which in turn, gives them more job satisfaction.
H2: Positions that gives the IT professionals decision power increases their job satisfaction.
Strategic Alignment

Rapert (2002) found that employees would have a higher level of job satisfaction when they see their positions linking with
the strategic vision and decisions of the company. Employees also have greater organizational commitment when they would
actually be involved in developing the strategic decisions. So we hypothesize that IT positions that contribute towards a
company’s strategic direction increase the employees job satisfaction.
H3: Positions that are more aligned with company strategy increase IT professionals’ job satisfaction.
RESEARCH DESIGN

We hypothesize that job satisfaction is related to career orientation, the product recommendations and decision power, and
strategy alignment between the job and the company strategy (with the controlling personal level, institution level, and interpersonal level attributes). Multi-level order logistic regression is used to test for the three hypothesizes proposed in section 2.
We specify the job satisfaction model as follows.
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Satisfacti

on = α + β 1 * Career

+ β 4 * Decision
+ β 10 * Bonus

_ Orientatio

+ β 5 * Age + β 6 * Education
+ β 11 * Option

+ β 12 * Salary

+ β 15 * Num _ of _ Roles + β 16 * Re lation

n + β 2 * Strategy
+ β 7 * Gender
_ Increase

_ Alignment

+ β 3 * Re commend

+ β 8 * Experience

+ β 9 * Salary

+ β 13 * Firm _ Size + β 14 * Team _ Size

_ With _ Manager

+ β 17 * Fair _ Pay + ε

We obtained data on job satisfaction surveys from 1126 Data warehouse professionals from a large institution that is the
premier provider of in-depth, high-quality education and training in the data warehousing and business intelligence industry.
All its members are all data warehousing professionals. In 2001, the firm conducted an online salary survey of its members
for their salary as well as compensation. There were more than one thousand members who took this survey, and more than
80.95 % of the IT professionals were from USA. We only retained the information of responses from USA for this study to
make the results comparable. On average, respondents who participated in this survey were responsible for 3 roles, had 3
years of working experience in Data Warehouse area, and earned around $80K. Table 2 shows the summary statistics.
Mean

Median

Std Deviation

Minimum

Maximum

Age

40.7

40

80.8

21

68

Experience

4

3

8.4

0

10

Num_of_Roles

2.9

3

3.5

1

9

Salary

$ 84 K

$ 80 K

$ 1,024,908 K

$ 20 K

$ 250 K

Firm_Size

11,071

3,000

167,133,157

50

30,000

Team_Size

3.5

3

2.1

1

6

Table 2. Summary Statistics
Measurement Variables
Dependent variable

In this study, the dependent variable is job satisfaction. It is a discrete variable, measured on a four point-scale in which 4
represents very satisfied and 1 represents not very satisfied.
Independent variables

We consider three independent variables: career orientation, decision power, and strategy alignment.
Career orientation: Career orientation is a dummy variable with the person whose previous background is technical as base.
In other words, 0 represents the person’s previous background is technical; 1 represents that previous background is business.
We expect that career orientation to be positively related to job satisfaction.
Decision Power: Decision Powers are two dummy variables which “recommend” dummy indicates that IT professionals can
make product recommendations, while “decision” dummy indicates IT professionals have final purchasing decision power.
Strategy Alignment: Strategy Alignment is a scale variable from 1 to 4, in which 4 indicates that IT professionals believe that
their position aligns with company strategy very well, while 1 means not very well.
Control Variables

As described earlier, factors such as age, education, firm size, and so on also have signification contribution to job
satisfaction, to control for these potential confounding effects, we include the individual- and institution- factors in our study.
Individual level: We include the following individual level control variables: salary, fair pay, education, gender, experience,
and age. Salary is a continuous variable estimated by base salary for the year. Fair pay is a dummy in which 1 indicates the
survey participant feels that they are being fairly paid by the company. There is no consistent conclusion for the relation
between salary and job satisfaction. While Macdermid (1964) showed that salary is positively related to job satisfaction,
Clark (1996) argued that the higher salary didn’t lead to more job satisfaction. Sloane and Ward (2000) showed it was the fair
pay, what the person believes he deserved to what he actually gets, that influenced the job satisfaction.
Education is a dummy variable and is set to 0 for IT professionals with a high school degree and is set to 1 for bachelor,
master, and PhD degree. Gender is a dummy variable and is set to 1 for male employees. Experience is a continuous variable
measured by years of experience in the company. Age is also a continuous variable measured by the age of the IT
professional. Youself (1998) argued that job satisfaction increased with the increase in age, education, and tenure in a present
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job. Also, he suggested that individuals who hold graduate or post-graduate degrees might be more satisfied with job security
than those with no or very little education. Gender is included as control variables for the career satisfaction study (Jiang and
Klein, 2000) and career orientation study (Igbaria and Greenhaus, 1991). Previous job satisfaction researches in the labour
market show that women consistently are more satisfied with their jobs than men (Clark 1996; Sloane and Williams 2000).
Institutional level: Firm size and team size are used as the institution level control variables. Firm Size is a continuous
variable measured as the natural logarithm of the number of employees in the institution. Macdermid (1964) showed that
organization size was positively related to job satisfaction, while Lang and Johnson (1994) suggested that firm size only
played a moderating role upon individuals’ satisfaction. Team size is a continuous variable measured as the number of
employees in the team. Team size affects overall team performance and individual student self-reports of satisfaction (Cosse
et al., 1999). Numerous studies have been conducted on group size and its relationship to performance and to various factors
such as team spirit, individual and team attitudes (Cummings et al., 1974; Grofman et al., 1984). Smaller teams allow for
closer interaction among members, deeper knowledge of the members, and a better sense of the whole picture at any given
time (Cohen et al. 1992).
Interpersonal level: Role conflict and ambiguity, and relationship with manager are used as the interpersonal level control
variables. Role conflict and ambiguity is a continuous variable measured by numbers of roles IT professional take. Role
ambiguity arises in the work environment when an employee lacks adequate information for effective performance of a given
role (Senatra, 1980). And role conflict exists when an employee faces incompatible expectations such as compliance with one
expectation would make it difficult or impossible to effectively comply with the other expectations (Kahn et al 1964). Fisher
(2001) suggested that both role conflict and role ambiguity are significantly negatively associated with auditors’ job
performance and job satisfaction. We assume that the larger the number of roles one IT professional takes, the higher
probability that there is role confliction and role ambiguity.
Relationship with manager is a dummy variable in which 1 indicates that when IT professionals are considering another
position, they will consider the relationship with manager. Jiang and Klein (2000) argues that “relation with supervisor” is
important for job satisfaction for IS professionals. They used the data of 101 entry-level IT professionals, and found that IS
professionals were more satisfied with their career if they got stronger support from their supervisor. In other words, they
have a good relationship with their managers.
RESULTS AND DISCUSSION
Multi-level order logistic regression was used to test for the three hypothesizes proposed in section 2. To verify the
robustness of our result, we used alternative satisfaction related variables, such as option, bonus, and base salary increase as
the dependent variables, the results still hold. The results are shown in table 3.
Variables

Predicted Signs

Coefficient (P value)

Career Orientation

Β1

+

0.5499 (0.0017)

Strategy Alignment

Β2

+

0.4388 (0.0001)

Recommend

Β3

+

0.4481 (0.0174)

Decision

Β4

+

1.5911 (0.0001)

Age

Β5

0.0094 (0.1567)

Education

Β6

0.3136 (0.0376)

Gender

Β7

-0.4734 (0.0062)

Experience

Β8

-0.0025 (0.4667)

Salary

Β9

0.00000004 (0.0386)

Bonus

Β10

0.0106 (0.4722)

Option

Β11

0.2430 (0.0705)

Salary_Increase

Β12

0.2625 (0.5061)

Firm_Size

Β13

0.0678 (0.0552)

Team_Size

Β14

-0.2683 (0.0010)

Num_of_Roles

Β15

0.0292 (0.2319)

Relation_With_Manager

Β16

-0.2217 (0.0863)
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Fair_Pay

B17

2.1464 (0.0001)

Percent Concordant

76.4 Somers' D

0.532

Percent Discordant

23.2 Gamma

0.534

Percent Tied
Pairs

0.4
112019

Tau-a
c

0.354
0.766

Table 3. Results of Logistic Regression

Career orientation and satisfaction
The coefficient that links career orientation to job satisfaction is highly significant and negative. This finding supports
Hypothesis H1. In the Data Warehouse setting, IT professionals with better understanding of business feels more satisfied
with their jobs because of their career path and their more suitable knowledge for the Data Warehouse job. This finding is
consistent with the finding by Li and Shani (1991) suggesting that purely technological sophistication was not related to job
satisfaction factors. We conclude that firms should invest in policies that provide opportunities for career development
particularly for the technically trained IT professional. In order to compete in the modern business environment, firms should
consider providing their IT professionals with the necessary business knowledge training in conjunction with technical
training. The finding suggests that modern IT professionals like to learn new things. With new technologies emerging all the
time, learning new IT and business skills will definitely keep IT professionals motivated and hence satisfied.
Purchasing Power
The coefficient that links recommend dummy to job satisfaction is significant and positive, while the decision dummy is
significant and positive with larger magnitude. This finding supports Hypothesis 2 and shows that modern IT professionals
feel more satisfied with higher production recommendation and decision power. In fact, by having the power to recommend
and influence the “To make or to buy” decision, IT professionals need the opportunity to understand how technologies and
business work together to achieve the business objectives.
Strategic Alignment
The strategy variable is significantly positive related to job satisfaction, this finding supports Hypothesis H3 that modern IT
professionals fell more satisfied if they believe that their positions are more aligned with company strategy. We would also
argue that the job satisfaction may further increase if the IT professionals have some influence towards the organizational
strategies.
Managerial Implications
The findings of the three hypotheses in this paper have portrayed a picture of how modern IT professionals are motivated.
These findings suggest the behavior of IT professionals has been slowly moving towards business professionals, hence
factors that motivate IT professionals are now similar to the factors that motivate business professionals. We can also see the
demand for modern IT professional to have more than just pure technical competence. The modern IT professionals would
now enjoy some business decision power and have their career prospects closer to the strategic goals of the organization.
When a company designs its job for IT professionals, it should emphasize the potential linkage between the specific positions
and the company overall strategy so that IT professionals can feel they are value-adding. When companies develop its
strategy, it should ensure IT employees are consulted. Furthermore, companies need to dedicate some decision powers to IT
professionals.
CONCLUSION

Our aim was to investigate the non-pecuniary factors affecting job satisfaction of IT professionals working in data
warehousing and business intelligence areas. Because data warehousing and business intelligence is a domain that needs
extensive knowledge of technical skills (particularly databases) together with understanding of various business domains, the
dataset provide a platform to study the motivating factors of IT professional in a modern business context. We use Multilevel order logistic regression to test how job design and user background affect the job satisfaction of IT professionals. We
have found that not only are modern IT professionals more satisfied if their job opportunities are more aligned with their
career expectation, but they are also more satisfied if their jobs are more aligned with company strategy and if their job gives
them purchasing recommendations and decision power. This study offers a view of how modern IT professionals are
motivated. The findings suggest that modern IT professionals should be treated as business professionals.
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FURTHER RESEARCH

This study used IT professional data from one Data Warehouse institution. This might limit the generalizability of the results
from the study. Additional research is highly desirable to generalize the results obtained from this study. The study utilized
cross-sectional data and, as such, can’t confirm the directions of causality implied in the model. Future research employing
longitudinal data is encouraged to examine the consistency of the results in different time frames.
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